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1
MAGNETIC PROXIMITY SENSOR

RELATED APPLICATIONS

This application corresponds to PCI/EP2014/056485,
filed Mar. 31, 2014, which claims the benefit of German
Application No. 10 2013 104 001.2, filed Apr. 19, 2013, the
subject matter, of which are incorporated herein by reference
in their entirety.

BACKGROUND OF THE INVENTION

The invention relates to a proximity sensor comprising a
magnet and a sensor as well as to an assembly unit com-
prising a proximity sensor of this type.

Proximity sensors are used 1in many fields of technology
and are known from the prior art in most varied embodi-
ments. Proximity sensors are implemented as an access
monitoring means for machines, as vehicular hood switches
or vehicle door contact switches, for example. Here, the task
of a proximity sensor 1s to detect the approach of a part to
be monitored to the sensor and to trigger a corresponding
signal. The designs of the proximity sensors differ depend-
ing on the field of application. They may be realized with an
clectric contact, an inductive sensor or a magnet, which 1s
tastened to the part to be monitored. These known solutions,
however, have disadvantages with respect to the functional
principle which may be restricted due to the electromagnetic
compatibility, or because of the assembly effort. The design
comprising an electric contact 1s prone to wear, for instance,
whereas the embodiment comprising a magnet which 1s
tastened to the part to be monitored involves a high assem-
bly eflort, because the magnet has to be attached to the part
to be monitored. Moreover, an open magnetic field on the
part to be monitored 1s undesired 1n many fields of appli-
cation.

SUMMARY OF THE INVENTION

Therelore, 1t 1s the object of the mvention to provide a
proximity sensor which 1s highly versatile and requires a low
assembly eflort.

In order to achieve this object, a proximity sensor com-
prising a magnet and a sensor 1s provided, the sensor being
aligned relative to the magnet in such a manner that the
direction of maximum sensitivity of the sensor 1s formed so
as to be substantially parallel to the magnet axis extending
through the poles of the magnet. Thus, the direction of
maximum sensitivity ol the sensor 1s consistent with the
laterally extending field lines of the magnet. This means that
the sensor 1s situated between the two poles of the magnet
and 1s arranged in the area where the magnetic flux is
weaker. In this arrangement, the sensor identifies a change in
the magnetic field or magnetic flux density due to an
approaching element to be monitored, which consists of a
ferromagnetic material, such as a hood, a vehicle door or a
machine element. When the element to be monitored comes
closer, the magnetic flux lines are deflected away from the
sensor and into the element to be monitored, a magnetic
short-circuit occurring in this process so that the magnetic
flux density decreases 1n the area of the sensor. Here, the
sensor and the magnet of the proximity sensor are arranged
so as to be stationary with respect to the part to be moni-
tored, so that the assembly effort 1s low. Further, the prox-
imity sensor 1s iree from wear, as contacting means are not
necessary.
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2

In particular, provision 1s made that the magnet 1s a
permanent magnet. This ensures the presence of an enduring
magnetic field whose magnetic tlux 1s constant. The perma-
nent magnet may be implemented as a rod magnet. Due to
its geometry comprising opposite and spaced poles, such a
magnet has a magnetic field which 1s formed such that the
sensor can be arranged with its direction of maximum
sensitivity being parallel to the magnet axis or 1n the area of
the lower magnetic flux density.

According to an aspect of the mvention, the sensor 1s a
magnetic field sensor which 1s capable of detecting the
magnetic flux density of the magnet or to identify a change
in the magnetic flux density. The sensor of the proximity
sensor detects the magnetic field of the magnet of the
proximity sensor, so that the magnet and the sensor form a
self-contained sensor device.

According to an embodiment, provision 1s made that the
sensor 1s a GMR sensor or a Hall sensor. These two sensor
types are particularly suitable, as they are able to detect even
small changes in the magnetic field or magnetic flux.

As an alternative, the sensor may also be a contact switch
such as a Reed switch reacting to a magnetic field and
switching due to the magnetic field.

According to an aspect of the mvention, flux guiding
clements are provided, which are arranged in particular on
the sides of the sensor. The flux guiding elements serve to
deflect the magnetic flux or to enhance it, the magnetic field
lines leaving the tlux guiding elements at right angles. Here,
the flux guiding elements may be arranged such that they
come 1nto contact with the element to be monitored. This 1s
especially helptul 11 a suflicient approach of the element, to
be monitored, to the sensor itsell 1s not possible due to the
package geometry of the sensor, 1.e. the sensor housing.
When the element to be monitored 1s not near, the flux
guiding elements cause a concentration of the magnetic flux
density, whereas the magnetic flux density may collapse 1n
the area of the sensor 1n the event of a contact between the
flux guiding elements and the element to be monitored.

In particular, provision 1s made that the flux guiding
clements rest against the magnet, preferably on the two poles
of the magnet. This allows to achieve the transfer of mag-
netic holding forces from the magnet via the flux guiding
clements to the element to be monitored. Upon contact
between the element to be monitored and the flux guiding
elements, the element to be monitored 1s retained on the flux
guiding elements due to the magnetic force exerted by the
magneit.

According to an aspect of the invention, the sensor is
provided 1n an 1integrated circuit comprising a printed circuit
board. This allows a direct evaluation of the data detected by
the sensor, with the possibility to transmit the corresponding
sensor data to a control unit. Alternatively, provision can be
made 1n this embodiment that the magnet 1s implemented as
a solenoid and powered by the circuit.

In particular, provision 1s made that the circuit forms a
switch. Here, the change 1n the magnetic flux detected by the
sensor defines the characteristics of the switch, a threshold
value being provided, triggering a switching process of the
proximity sensor implemented as a switch on exceeding or
falling below said threshold value.

According to an embodiment, provision 1s made that the
sensor 1s arranged on a first side of the printed circuit board
and the magnet 1s arranged on a second side of the printed
circuit board. Thus, the printed circuit board serves as a
mounting for the sensor as well as for the magnet, these two
clements of the proximity sensor being separated from each
other by the printed circuit board. In this arrangement, the
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positioning of the proximity sensor 1s designed such that the
sensor 1s directed toward the element to be monitored, the
magnet being arranged on the opposite side of the printed
circuit board.

In particular, the flux guiding elements are arranged on
that side of the printed circuit board where the sensor 1s
arranged. This means that the flux guiding elements are
arranged on that side of the printed circuit board which 1s
directed to the element to be monitored. This allows the flux
guiding elements to come 1nto contact with the element to be
monitored, so that the magnetic flux density breaks down
upon contact between the flux guiding elements and the
clement to be monitored, the collapse resulting in a reduc-
tion of the magnetic flux density which 1s detected by the
SEeNnsor.

According to an embodiment, provision 1s made that the
flux guiding elements extend through the printed circuit
board. In this embodiment, the flux guiding elements may be
arranged on the poles of the magnet, so that a proximity
sensor 1s formed which 1s designed as a switch. In addition
to that, said proximity sensor 1s capable of exerting a holding
force on the element to be monitored, namely via the flux
guiding elements resting against the poles of the magnet.

The mvention further provides an assembly unit compris-
ing a vehicular lid and a proximity sensor of the type
mentioned above. This assembly unit allows to detect the
closing or opening process of a vehicular lid due to the
proximity sensor described above. Here, the vehicular lid 1s
the element to be monitored, which i1s associated to the
sensor and has an influence on the magnetic flux and the
magnetic flux density of the magnet to such an extent that
the changes 1n the magnetic flux or magnetic flux density can
be clearly detected by the sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention will be
apparent from the following description and the following
drawings to which reference 1s made and i1n which:

FIG. 1 shows a schematic arrangement of an assembly
unit of the mvention according to a first embodiment,

FIG. 2 shows the magnetic flux density of the assembly
unit according to the first embodiment 1n a first state,

FIG. 3 shows the magnetic flux density of the assembly
unit according to the first embodiment 1n a second state,

FIG. 4 1s a schematic illustration of an assembly umit
according to a second embodiment,

FIG. 5 shows the magnetic flux density of the assembly
unit according to the second embodiment 1n the first state,

FIG. 6 shows the magnetic flux density of the assembly
unit according to the second embodiment 1n the second state,

FIG. 7 1s a perspective view of an assembly unit according,
to a third embodiment,

FIG. 8 1s a perspective view of an assembly unit according
to a further embodiment.

DESCRIPTION

FIG. 1 schematically shows an assembly unit 10 accord-
ing to the mvention, consisting of a proximity sensor 12 and
a vehicular 1id 14, with the vehicular 1id 14 representing the
clement which 1s to be monitored by the proximity sensor
12.

The proximity sensor 12 1s substantially constituted by a
magnet 16 and a sensor 18. Here, the proximity sensor 12 1s
arranged such that the sensor 18 1s situated between the
magnet 16 and the vehicular Iid 14. The sensor 18 has a
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4

direction E of maximum sensitivity which 1s aligned so as to
be substantially parallel to a magnet axis M of the magnet
16. The magnet axis M of the magnet 16 1s the axis which
extends through the two poles of the magnet 16, the mag-
netic north pole 20 and the magnetic south pole 22.

In this arrangement, the sensor 18 1s positioned so as to be
central with respect to the two poles 20, 22, the sensor 18
having a distance d to the magnet 16.

This distal distance d results in the sensor 18 being
arranged 1n an area where the magnetic flux density of the
magnet 16 1s low. This 1s apparent 1n particular in FIG. 2
showing the assembly unit 10 of FIG. 1 1n a first state, the
vehicular 1id 14 from FIG. 1 being not illustrated. Here, the
first state describes the state in which the element to be

monitored, here the vehicular lid 14, 1s not present 1n the

area of the proximity sensor 12. Thus first state may also be
referred to as the 1mitial state.

On the other hand, a second state 1s defined in which the

proximity of the element to be monitored, 1.e. the vehicular
lid 14, relative to the sensor 18 1s 1dentified. This second

state may also be described as the switched or triggered
state, but this depends on the field of application.

It can be taken from FIG. 2 that the sensor 18 has its
direction E of maximum sensitivity E aligned such that the
direction E of maximum sensitivity 1s substantially consis-
tent with the laterally extending field lines of the magnet 16.

In the embodiment which 1s shown, the magnet 16 1s
implemented as a permanent magnet and 1n particular as a
rod magnet, so that a magnetic field or a magnetic flux
density will develop which are typical for a rod magnet,
provided that the magnetic field 1s undisturbed. This mag-
netic field which 1s typical for a rod magnet 1s symmetric
both with respect to the magnet axis M and a plane perpen-
dicular to the magnet axis M, corresponding to the parting
plane of the two poles 20, 22, the pole parting plane P.

FIG. 3 shows the assembly unit 10 in the second state, 1n
which the magnetic field and the magnetic flux density of the
magnet 16 are changed or disturbed as compared to the
initial state shown 1n FIG. 2, due to an approaching element
to be monitored, here the vehicular lid 14.

As the vehicular Iid 14 1s made of a ferromagnetic
material, the vehicular lid 14 has an influence on the
magnetic field, so that the magnetic flux lines are detlected
into the vehicular lid 14. Thus, the vehicular lid 14 disturbs
or changes the magnetic field and the profile of the magnetic
flux density of the magnet 16. This can be seen particularly
well by the fact that the disturbed magnetic field 1s not
symmetric to the magnet axis M any longer.

Depending on the position of the vehicular lid 14 relative
to the proximity sensor 12 or the magnet 16, the magnetic
field disturbed by the vehicular 1id 14 may continue to be
symmetric with respect to the pole parting plane P. This 1s
the case 1n the embodiment shown 1n FIG. 3, for instance.

A comparison between FIGS. 2 and 3 demonstrates that
the sensor 18 1s positioned 1n the first state, the 1nitial state,
in the area of a specific magnetic field intensity or magnetic
flux density, whereas 1n the second state the magnetic field
or the magnetic flux density largely breaks down 1n the area
of the sensor 18. This 1s due to the ferromagnetic vehicular
lid 14 exerting an influence on the magnetic flux lines to
such an extent that they extend into the vehicular lid 14
substantially at right angles.

The result 1s that a local minimum of the magnetic flux
density 1s formed, being situated in the pole parting plane P
and between the vehicular lid 14 and the sensor 18, directly
in the area of the vehicular lid 14.
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In the embodiment which 1s shown, the sensor 18 1s
arranged so as to be central with respect to the magnet 16,
1.¢. 1n the pole parting plane P, so that the sensor 18 1n the
second state 1s positioned in the local minimum of the
magnetic flux density.

Here, the sensor 18 identifies a lower magnetic flux
density or a change in the magnetic flux density, the reduc-
tion of or change 1n the magnetic flux density being crucially
determined by the positioning of the sensor 18 relative to the
vehicular lid 14. The closer the vehicular 1id 14 can be
moved toward the sensor 18, the larger 1s the change 1n the
magnetic flux density 1n the area of the sensor 18. This effect
1s enhanced by the sensor 18 being arranged centrally
between the two poles 20, 22 of the magnet 16, 1.e. 1n the
pole parting plane P, so that the major part of the magnetic
field lines originating from the poles 20, 22 1s detlected mnto
the vehicular lid 14, said field lines closing only 1n the
vehicular lid 14. This produces a magnetic short-circuit. The
magnetic short-circuit results 1n a reduction of the flux
density which 1s detected by the sensor 18.

This 1s shown particularly clear in FIG. 3. Said Figure
shows two magnetic field lines 16', 16"originating from the
magnetic north pole 20 and south pole 22, respectively, and
changing their initial profile due to the closely spaced
vehicular lid 14. These two magnetic field lines 16,
16"make clear in 1llustrative manner the importance of
changing the magnetic flux density and the way how the
local minimum of the magnetic flux density 1s produced 1n
the area of the sensor 18. A magnetic field line 16" 1s shown
as the last, still closed magnetic field line between the sensor
18 and the magnet 16.

FIG. 4 shows a schematic view of the assembly unit 10
according to a second embodiment, differing from the first
embodiment in that flux guiding elements 24, 26 are pro-
vided in addition. The flux guiding elements 24, 26 are
arranged on the two sides of the sensor 18 and protrude
beyond the sensor 18 with the side facing the vehicular lid
14, which means that the flux guiding elements 24, 26 are
designed so as to have an increased thickness.

In general, the flux guiding elements 24, 26 have an
influence on the magnetic flux density. The operational
principle of the flux guiding elements 24, 26 1s illustrated on
the basis of FIGS. 5 and 6, showing the assembly unit 10 of
FIG. 4 1n the first or non-switched state (FIG. 5) and 1n the
second or switched state (FIG. 6).

It 1s apparent from FIG. 5 that the flux guiding elements
24, 26 enhance the magnetic flux density 1n the area of the
sensor 18 due to the positioning and the geometry of the flux
guiding elements 24, 26. This 1s due to the fact that the flux
guiding elements 24, 26 are made ol a material which
conducts the magnetic tlux, the magnetic field lines entering
and leaving the flux gmiding elements 24, 26 1n substantially
perpendicular direction. This results in a concentration of the
magnetic flux density in the area of the sensor 18, if the
proximity sensor 12 1s in the {first state, which means that
there 1s no element to be monitored 1n the area of the sensor
18, such as a vehicular lid 14.

The enhancement of the magnetic flux density 1s demon-
strated 1nter alia by the fact that the magnetic field 1s not
symmetric with respect to the magnet axis M any longer. In
the area of the sensor 18, the magnetic field 1s enhanced, as
explained above, and the magnetic flux density 1s increased.

In the embodiment which 1s shown, the magnetic flux
density 1s symmetric with regard to the pole parting plane P.
However, this symmetry depends, among other things, on
the relative positioning of the flux guiding elements 24, 26
with regard to the magnet 16.
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FIG. 6 shows the second or switched state of the assembly
unit 10, the vehicular Iid 14 being 1n direct contact with the
flux gmiding elements 24, 26, so that the sensor 18 1s 1n an
areca 1n which the magnetic flux density 1s broken down
almost completely. This 1s due to the fact that the magnetic
field lines are detlected by the flux guiding elements 24, 26
close to the sensor 18 in such a manner that they enter the
vehicular Iid 14 and create the magnetic short-circuit there.

A comparison of FIGS. 3 and 6 illustrates this circum-
stance on closer mspection. FIG. 3 shows four magnetic
field lines 1n the area between the sensor 18 and the magnet
16, which have a closed course, whereas there are only three
magnetic field lines 1n FIG. 6. This means that the last closed
magnetic field line 16™ from FIG. 3 1s the one magnetic field
line 1n FIG. 6 which now 1s also detlected into the vehicular
lid 14 and closes only there and hence contributes to the
magnetic short-circuit.

The flux guiding elements 24, 26 hence represent enhanc-
ing elements for the assembly unit 10 and the proximity
sensor 12, as they concentrate the magnetic flux density 1n
the area of the sensor 18 in the first state and make the
magnetic flux density break down almost completely in the
second state, so that a local mimmimum 1s created.

FIGS. 7 and 8 show two further embodiments of the
assembly unit 10, which differ by the design of the proximaity
sensor 12. In the embodiment shown 1 FIG. 7, the prox-
imity sensor 12 comprises a printed circuit board 28, com-
prising the magnet 16 on the one side 30 and the sensor 18
on the opposite side 32.

Formed on the printed circuit board 28 1s a circuit 34
which has the sensor 18 integrated therein. Due to this
arrangement, the circuit 34 comprising the integrated sensor
18 can be designed such that the proximity sensor 12 1s
formed as a switch. This allows to transmit any magnetic
flux density alterations detected by the sensor 18 to a
corresponding control unit (not shown here) processing the
switching signal.

Similar to the preceding embodiments, the sensor 18 1s
turther associated to the vehicular lid 14, the sensor 18 being
laterally surrounded by two flux guiding elements 24, 26.
The height of the flux guiding elements 24, 26 1s designed
such that they protrude beyond the sensor 18, so that the
vehicular id 14 can get in direct contact with the flux
guiding elements 24, 26. This 1s particularly advantageous 1f
the sensor 18 1s surrounded by a housing, also referred to as
a package, impeding that the vehicular lid 14 can be moved
close to the actual sensor 18.

The embodiment of the assembly unit 10 shown in FIG.
8 differs from that one shown in FIG. 7 to the eflect that the
flux guiding elements 24, 26 extend through the printed
circuit board 28, the flux gmding elements 24, 26 each
resting against one of the poles 20, 22 of the magnet 16. This
has the eflect that the flux guiding elements 24, 26 are able
to exert a magnetic force on the vehicular Iid 14, allowing
the vehicular Iid 14 to be retained by the flux guiding
clements 24, 26 1n the holding position in the switched state.
The magnetic holding forces originating from the magnet
poles 20, 22 are transmitted via the flux guiding elements 24,
26 to the vehicular Iid 14.

The sensor 18 may 1n particular be a GMR sensor or a
Hall sensor. The two sensor types differ in particular by the
structural height of the sensor 18 or their orientation of the
housing. The direction E of maximum sensitivity, however,
remains unchanged and 1s parallel to the magnet axis M.
This means that when implementing the sensor 18 as a Hall
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sensor, 1t has a larger design height, so that the flux guiding
clements 24, 26 have to be configured with a correspond-
ingly larger height.

If the sensor 18 1s implemented as a GMR sensor or Hall
sensor, a memory as well as a processing unit are required. 5
The memory holds a threshold value which 1s compared by
means of the processing unit with the magnetic flux density
detected by the sensor 18. If the tlux density value exceeds
or falls below the threshold value, a corresponding signal 1s
activated, so that it 1s perceived whether there 1s the first 10
state or the second state.

Alternatively, the sensor 18 may be implemented as a
Reed sensor, performing the switching process by 1itseltf due
to its configuration when a defined magnetic field intensity
1s reached. According to this, a sensor 18 of such design 15
comprises a construction-related threshold value memory, as
depending on the configuration of the Reed sensor, the latter
changes with a specific magnetic field intensity to 1ts
switched or non-switched state, 1.e. second or first state.

The invention claimed 1s: 20

1. A proximity sensor (12) comprising a magnet (16), a
sensor (18), and flux guiding elements (24, 26), the prox-
imity sensor (12) detects the approach of a part to be
monitored (14), the sensor (18) being a magnetic field sensor
that identifies a change 1n the magnetic field of the magnet 25
(16) or a change of the magnetic flux density of the magnet
(16), the sensor (18) being positioned stationary between the
two poles (20, 22) of the magnet (16), and situated between
the magnet (16) and the part to be momitored (14), the sensor
(18) being aligned relative to the magnet (16) 1 such a 30
manner that the direction (E) of maximum sensitivity of the
sensor (18) 1s oriented so as to be substantially parallel to the
magnet axis (M) extending through the poles (20, 22) of the
magnet (16), the flux guiding elements (24, 26) being
arranged on the sides of the sensor (18) so that at least a 35
portion of each of the flux guiding elements (24, 26) 15 in
parallel with the sensor 1n the direction (E) of maximum
sensitivity of the sensor (18), the sensor (18) and magnet
(16) being arranged stationary with respect to each other, the
part to be monitored (14) being made of a ferromagnetic 40
material, wherein the approach of the part to be monitored
(14) made of the ferromagnetic material changes the mag-
netic field of the magnet (16) or the magnetic flux density of
the magnet (16), and directs magnetic flux lines away from
the sensor (18) and into the part to be monitored (14), which 45
decreases the magnetic flux density in the area of the sensor
(18) and causes a magnetic short-circuit to occur.

2. The proximity sensor (12) according to claim 1,
wherein the magnet (16) 1s a permanent magnet.

3. The proximity sensor (12) according to claim 1, 50
wherein the sensor (18) 1s a GMR sensor or a Hall sensor.

4. The proximity sensor (12) according to claim 1,
wherein the flux guiding elements (24, 26) rest against the
magnet (16) at the two poles (20, 22) of the magnet (16).

5. The proximity sensor (12) according to claim 1, 55
wherein the sensor (18) 1s provided 1n an integrated circuit
(34) comprising a printed circuit board (28).

6. The proximity sensor (12) according to claim 5,
wherein the circuit (34) constitutes a switch.

7. The proximity sensor (12) according to claim 5, 60
wherein the sensor (18) 1s arranged on a first side (32) of the
printed circuit board (28) and the magnet (16) 1s arranged on
a second side (30) of the printed circuit board (28).

8. The proximity sensor (12) according to claim 3,
wherein tlux guiding elements (24, 26) are provided on the 65
printed circuit board (28) and on that side (32) of the printed
circuit board (28) where the sensor (18) 1s arranged.
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9. The proximity sensor (12) according to claim 5,
wherein flux guiding elements (24, 26) are provided and
extend through the printed circuit board (28).

10. An assembly unit (10) comprising a vehicular lid (14)
and a proximity sensor (12) according to claim 1.

11. The proximity sensor (12) according to claim 1,
wherein the part to be monitored (14) 1s magnet-iree.

12. The proximity sensor (12) according to claim 1,
wherein a space between the sensor (18) and the part to be
monitored (14) 1s magnet-iree.

13. A proximity sensor (12) comprising a magnet (16), a
sensor (18), and flux guiding elements (24, 26), the prox-
imity sensor (12) detects the approach of a part to be
monitored (14), the sensor (18) being a magnetic field sensor
that identifies a change in the magnetic field of the magnet
(16) or a change of the magnetic flux density of the magnet
(16), the sensor (18) being positioned stationary between the
two poles (20, 22) of the magnet (16), and situated between
the magnet (16) and the part to be monitored (14), the sensor
(18) being aligned relative to the magnet (16) 1n such a
manner that the direction (E) of maximum sensitivity of the
sensor (18) 1s oriented so as to be substantially parallel to the
magnet axis (M) extending through the poles (20, 22) of the
magnet (16), the flux guiding elements (24, 26) being
arranged on the sides of the sensor (18) so that at least a
portion of each of the flux guiding elements (24, 26) 1s 1n
parallel with the sensor in the direction (E) of maximum
sensitivity of the sensor (18), the sensor (18) and magnet
(16) being arranged stationary with respect to each other,
wherein the part to be monitored (14) deflects magnetic flux
lines of the magnet (16) away from the sensor (18) and into
the part to be monitored (14), which decreases the magnetic
flux density in the area of the sensor (18) and causes a
magnetic short-circuit to occur, when the part to be moni-
tored (14) approaches the magnet (16).

14. The proximity sensor (12) according to claim 13,
wherein the flux guiding elements (24, 26) rest against the
magnet (16) at the two poles (20, 22) of the magnet (16).

15. The proximity sensor (12) according to claim 13,
wherein the sensor (18) 1s provided 1n an integrated circuit
(34) comprising a printed circuit board (28).

16. The proximity sensor (12) according to claim 15,
wherein flux guiding elements (24, 26) are provided and
extend through the printed circuit board (28).

17. The proximity sensor (12) according to claim 185,
wherein flux guiding elements (24, 26) are provided on the
printed circuit board (28) and on that side (32) of the printed
circuit board (28) where the sensor (18) 1s arranged.

18. The proximity sensor (12) according to claim 13,
wherein the part to be monitored (14) 1s made of ferromag-
netic material.

19. The proximity sensor (12) according to claim 13,
wherein the part to be monitored (14) 1s magnet-iree.

20. A proximity sensor (12) comprising a magnet (16), a
sensor (18), and flux guiding elements (24, 26), the prox-
imity sensor (12) detects the approach of a part to be
monitored (14), the sensor (18) being a magnetic field sensor
that identifies a change in the magnetic field of the magnet
(16) or a change of the magnetic flux density of the magnet
(16), the sensor (18) being positioned stationary between the
two poles (20, 22) of the magnet (16), and situated between
the magnet (16) and the part to be monitored (14), the sensor
(18) being aligned relative to the magnet (16) 1n such a
manner that the direction (E) of maximum sensitivity of the
SEeNsor (18) 1s oriented so as to be substantially parallel to the
magnet axis (M) extending through the poles (20, 22) of the
magnet (16), the sensor (18) and magnet (16) being arranged
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stationary with respect to each other, the flux guiding
clements (24, 26) resting against the magnet (16) at the two
poles (20, 22) of the magnet (16), the part to be monitored
(14) being made of a ferromagnetic matenial, wherein the
approach of the part to be monitored (14) made of the 5
ferromagnetic material changes the magnetic field of the
magnet (16) or the magnetic flux density of the magnet (16),
and directs magnetic flux lines away from the sensor (18)
and 1nto the part to be monitored (14), which decreases the
magnetic flux density in the area of the sensor (18) and 10
causes a magnetic short-circuit to occur.
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